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ABSTRACT  
In-situ site characterization can be a key component of site delineation and remediation.  In-situ site characterization 
allows for large amounts of detailed data to be collected quickly and cost-effectively compared to traditional 
techniques. These data, combined with traditional Phase II Environmental Site Assessment (ESA) methods, greatly 
enhance the understanding of the presence, concentration and distribution of contaminants in the subsurface, which 
can lead to more efficient and focused monitoring and remediation programs.  
 
Three high-resolution characterization technologies have recently been introduced to Canada. These include the 
Membrane Interface Probe (MIP) for dissolved-phase contamination, the Laser-Induced Fluorescence (LIF) probe 
for free-phase petroleum hydrocarbon (PHC) contamination, and the Hydraulic Profiling Tool (HPT) for measuring 
the subsurface permeability and ultimately estimating the hydraulic conductivity of the subsurface. All three probes 
are advanced to depth by direct push methods (Geoprobe System™).  The LIF probe consists of a fiber optic cable 
that emits an ultraviolet light through a window during probe advancement.  The PAHs in PHCs fluoresce and the 
response is measured by instrumentation at the surface in real-time.  The MIP is a heated probe that is used to 
volatilize dissolved and sorbed contaminants. The contaminants diffuse through a semi-permeable membrane on the 
probe and are subsequently transported to the surface for analysis.  The HPT probe injects a constant flow of clean 
water from surface and utilizes a downhole pressure transducer to measure subsurface permeability above and below 
the water table.  Hydraulic conductivity can be estimated in the saturated zone at the conclusion of each push.  
 
Using these technologies and Phase II ESA data, subsurface plumes can be rendered in 3D to visualize the 
interpreted area of impact requiring remediation.  Aerial photographs, building CAD models or GIS terrain data can 
also be added to provide a more detailed visualization of the site for conceptual models and presentation purposes.  
This visualization tool can be used to optimize remedial system designs or supplemental data collection programs 
and can offer superior communication of complex problems. 
 
The LIF employs a laser light to excite florescent molecules contained in major LNAPLs including gasoline, diesel 
fuel, hydraulic oil, jet fuel, kerosene, etc.  Major benefits of the LIF include high data density collection, speed and 
daily production for logging NAPL in the subsurface.  The LIF is rapidly deployed using direct push technologies to 
delineate large areas efficiently.  A case study will be presented to highlight the rapid deployment of the LIF 
technology to delineate a historic LNAPL plume and correlate the data with historical soil data to further understand 
the subsurface issues. 
 
The MIP employs an inert carrier gas, a semi-permeable membrane in conjunction with a heater block on a down 
hole probe used to log the relative concentrations of volatile organic compounds (VOCs) in the subsurface.  Major 
benefits of the MIP include high data density collection, speed and daily production for logging dissolved phase 
impacts in the subsurface.  The MIP is rapidly deployed using direct push technologies to delineate large areas of 
dissolved phase VOCs on Site.  A case study will be presented to highlight the rapid deployment of the MIP 
technology to showcase how the MIP was used observe remedial efforts on a petroleum hydrocarbon impacted site. 
 
The HPT employs a an up hole pump with a down hole pressure transducer to measure the down hole back pressure 
from the formation and calculate hydraulic conductivity in the saturated zone.  Major benefits of the HPT include 
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high data density collection, speed and daily production for logging formation permeability and hydraulic 
conductivity in the subsurface.  The HPT is rapidly deployed using direct push technologies to delineate large areas 
efficiently.  A case study will be presented to highlight the rapid deployment of the HPT and how it was used to 
determine where higher flow zones were located in the subsurface for the design and construction of a permeable 
reactive barrier (PRB). 
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